The two-color method for interferometric astrometry provides a means of reducing the error in a, stellar position measurement attributable to atmospheric turbulence, The primary limitation of the method is shown to be turbulent water vapor fluctuations, which limit the amount of improvement over a one-color measurement obtainable with a two-color estimate. Secondary atmospheric effects caused by diffraction from small refractive-index inhomogeneities and differential refraction for the observation of stars away from zenith are shown to introduce errors that behave as white noise and which should usually not be significant. Other potential error sources due to photon noise, systematic instrumental effects, and imperfect data reduction are also considered. The improvement in accuracy possible with the two-color method is estimated as a factor of 5-10 over the corresponding one-color measurement. Some preliminary two-color measurements with the Mark III stellar interferometer at Mt. Wilson are presented which demonstrate a factor of -5 reduction in the amplitude of the atmospheric fluctuations in a stellar position measurement.
I. Introduction
The accuracy of conventional ground-based astrometric measurements suffers from the deleterious effects of atmospheric turbulence. Because of the nature of the low-frequency differential atmospheric phase fluctuations, which behave almost as 1/1 noise,l very long integration times are usually required to obtain highly accurate measurements of stellar positions.2,3 However, the accuracy of such long-duration measurements is typically limited by systematic instrumental errors. For the case of relative astrometry,3 the situation is somewhat improved. However, the ultimate limitation to high accuracies remains the turbulent atmosphere. The application of the two-color method to interferometric astrometry4,5 provides a means for reducing the atmospheric contribution to the error in a stellar position measurement. Two-color techniques for the precise measurement of long paths through the open atmosphere have been used successfully for geodetic ranging6.7 and have ap-' plication to satellite rangingS,9 and altimetry .10 In this case, the problem which the two-color techniques address is the determination of the path-averaged refractive index needed to convert an apparent measurement to the proper vacuum distance. In astrometric applications of two-color techniques, the interest is in the measurement of angles. Large atmospheric scales are thus rejected, and the nonunity atmospheric refractive index does not introduce errors. In this case, the two-color method is employed to correct the errors caused by turbulent fluctuations in refractive index, which usually contribute only a small amount to the error in the range-finder case.
The use of two-color techniques is similar in both the range-finder and astrometric cases. For astrometry, let a1 and a2 be the stellar positions, i.e., the angles of arrival, observed at wavelengths ;\1 and ;\2. The twocolor estimate of the stellar position a2C can be written a2C = al -D(a2 -aJ,
where D is the atmospheric dispersion,
and n(;\J and n(;\2) are the atmospheric refractive indices at wavelengths ;\1 and ;\2. For ;\1 = 0.7 JLm and ;\2 = 0.5 JLm, the dispersion is ,...,87.1. In Eq.
(1), the quantity a1 is a measure of the true stellar position plus the instantaneous atmospheric error, while, in principle, D(a2 -aJ is a measure of the atmospheric error 
